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HAvING for many. years been employed in public 
ſurveys of canals, coal-mines, harbours, and other fimilar 
works of conſiderable magnitude, my mind, always active, 
has long been pondering the thought of the great 5 
vantage it would be to commerce, if an eaſy communi- 
cation could be effected between certain places where 
Nature has planted a barrier, apparently inſurmountable. 
The uſual mode of doing this by bridges, in many ſitu- 
ations, is abſolutely impoſſible; and in many, the expenſe 
amounts to nearly the ſame projubreicn: | 


And although by the ns happy adoption of iron 
bridges, which obviate many of the objections to which 
bridges of ſtone or brick are liable, of which a moſt noble 
ſpecimen has lately been achieved in the north by an In- 
dividual, highly to his honour, and to the advantage of his 


y a 2 country, 
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From the importance = 2 communication between the 
towns of North and South Shields, which were under my 

. conſtant view, and where nd bridge could poſſibly be con- 
ſtructed, my mind happily thought upon the ſcheme of. 
making a . and I may fay a ſubaqueous 


paſſage, to accompliſh | this deſitabſe purpoſe : : the idea 
once conceived, art and ſcience ſoon accompliſhed the 


; 5 auſpices of that noble patron of arts, the Duke of Nor- 


men of thoſe towns, on the ſubje&; an outline of which 
wi be bound in theſe ſheets.” It is hardly neceſſary to 


fay, not che want of practicability i in the plan (for that 
was never doubted), but other untoward circumſtances of 


our country, which then took place, too obvious to mention, 
adjourned the Rotor for A time; i 1 am led to þ hops 
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=—_ | country, yet I am a vnvilling to yield the exertions of art 


reſt ; and I had the honour of making a report under the 


wimberland, and other reſpectable Perſons, to the Gentle- 


1 oY > the "courſe 7 my cel cravelling, I obſerved | 
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in the ſouth-eaſt part of the kingdom, which would eaſily 


be obtained, if the river Thames could be convemently 
paſſed. Under this impreſſion, a little reflection and con- 
ſideration pointed out Graveſend and Tilbury, places 
already conſiderably connected by a ferry, as the points 
where the two counties would with moſt advantage be 
united: this datum being adjuſted, the reſt of the buſineſs 
followed in that ſucceſſion which I ſhall lay before my 
readers in the following ſheets ; which, with the plans, &c. 
annexed to the pamphlet, will, I hope, give a clear view 
of the buſineſs, and evince the pradticability and ont 
importance of the object. 


I am led to make theſe papers public in a collective 
form, as the moſt complete way of anſwering the many 
inquiries my Noble Patrons, concerned in this buſineſs, and 
myſelf, have experienced from perſons wiſhing information 
on a ſcheme, intereſting to ſome, on account of its no- 
velty, and to others, on account of its importance. 


As one link of a chain draws on another, ſo has the 
ſubſequent idea of the canal from near Graveſend to Stroud, 


of which an account is given at the end of this work, been 
drawn 
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EXPLANATION or Tame PLATES. 


PLATE I. Plan of the Tunnel, with a vertical and horizontal Section. 
The Particulars of the Conſtruction are marked on the Plate. 


Plate Il. View of Graveſend and Tilbury, from the Middle of the 
River, ſhowing the relative Situation of the Tunnel to thoſe Towns. 


The Outline underneath gives an exact Section of the River in the Line of 
the Tunnel, with the Depths of Water, and the Soils or Strata, from 
actual Soundings and Borings : : the Part ſhaded the darkeſt, is C lay ; ; 
the lighter Part is all Chalk. 


PLATE III. A Map exhibiting the Country about Twenty Miles round 
Graveſend and Tilbury, ſhowing the Roads and principal Towns 
within the immediate Influence of the Tunnel, and of the Canal. 
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"REPORTS, 


Tre ſubſequent pages will lay before the public, a meaſure of con- 


ſiderable local importance, and national improvement—the adopting of 
dry tunnels under branches of the ſea, rivers, &c. as ſubſtitutes for 
bridges, and in ſuch places where bridges are impracticable. I ſhall confine 
theſe obſervations and remarks principally to my propoſed ſcheme of a tun- 
nel from Graveſend in Kent, to Tilbury in Eſſex; which, ſince my 
ideas on the ſubject were firſt publiſhed, has conſiderably occupied 
the mind of the public, as well for the novelty, as for the importance 


7 


of the plan. I ſhall explain the leading features of this ſubterraneous 


ſtructure, without attending to elegance of ſtyle, or unneceſſary orna- 
ment; and, avoiding all technical terms, I ſhall with plainneſs, and as 
much brevity as the ſubject will admit, proceed to communicate my 
ideas on the important ſcheme ; and probably I cannot'do it in a more 
regular manner, than by giving my firſt introductory report on the ſub- 
ject, to the Nobility and Gentry of the counties of Kent and Eſſex. 


© To the NoBILITY, Gexrzv, Ge. of Esskx and KENT. 


* 


My Lords, and Gentlemen, | 

IN ſtating my ſentiments in this introductory report, it 
is my intention to uſe as much brevity as poſſible, at the ſame time to 
omit no eſſential information; and certainly every projector of public 
* | PS x 2” under- 
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1 


— mr rr we e . 4 OT 8 4M Wr 


undertakings of magnitude and utility, ſhould think himſelf happy to 
communicate information in the cleareſt manner poſſible. To collect 
ſufficient information, and copyey inſtruction, it is neceſſary, firſt, with 
preciſion to record facts, that will hear ih veſtigation. to arrange ſuch 
materials in a regular ſyſtem, clear and accurate, from the information 
obtained in an actual ſurvey—but any collateral matter that draws up or 
excites a ſpirit for improvement, is certainly uſeful: and as many only 


want information to ſtimulate them, it would therefore be an omiſſion 8 

not fully to convey my ideas as far as can be, previous to an ac- 1 

. tual ſurvey ; and when I mention that the object is no leſs than uniting 4 
the communication of the two great counties of Kent and Eſſex, by a 4 

method, that the hitherto inſurmountable barrier the river Thames will 2 

not. prevent, it muſt meet vin the eee of all lovers of im- 42 

een 1 

3 _ The 3 . eee w ſcale of our eating traffic on 2 


. — 4 


=. | the river Thames forbids the poſſibility of a permanent bridge 
A being here conſtructed over it, from one county to the other; but 
ſttzis projected paſſage gives no obſtruction to the commerce on the 
5 river: and notwithſtanding however novel the idea may appear to 
=_ ſame, it is both practicable, and pregnant with utility. But, as the 
practice of making paſſages, tunnels, or drifts under rivers, for the 
=” pupolſcs of commerce, is probably unknown to many in this part of 
3 the kingdom, it may be proper to mention ſome places where they are 
_— already conſtructed; viz. at the coal works under the rivers Tyne 
aud Wear; and at Whitchaven, under the very ocean: theſe excava- 
3 tions are at preſent occupied with horſes and carriages paſſing with 
coal, ws Reo e over head. 


SR « From an actual Rs I made i in the early part of this year, it is 1 
intended to make a tunnel at the mouth of the river ys, near the ſea, 5 Y 
_ paſſengers, thus giving facility to the land commerce between the two 2 

_. counties — and Durban, faving a circuit of 18 miles, : 4 
__ XS | 1 by =_ 
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eligibilty of the ſhores on both ſides the river, and the apparent rock 


en 
by avoiding the bridge at Newell n as preventing 6 n 


us inconveniences. b 


The 8 3 no olds the neceſlity of paſſing by 


London bridge, and thereby a circuit of near 50 miles, independent of 


its giving ample opportunity for various .cſtabliſhments, and agricul- 
tural, improvement; and I think it would argue an apathy not to be 
expected in the inhabitants of theſe two great counties, not to purſue 
the important benefits to be obtained from this ſcheme, ſo reciprocally 
advantageous to each county: certainly any neglect muſt call loudly for 
cenſure ; for where two counties of ſuch magnitude can be joined at ſo 
ſmall an expenſe, it ought not to be omitted, as it will add to their 
commerce, population, and convenience. of © 


0 Probably the hand of Nature never formed a better Grain for this 
purpoſe,” than at or near Graveſend, on the river Thames, from the 


of chalk to pafs through. I ſhould recommend the form of this paſſage 
or tunnel to be elindrica, wholly made with key-ſtones ; therefore the 
greater the preſſure the ftronger will be the work; having a diameter of 
16 feet in the clear, which will be a ſufficient width for foot, horſe, and 
carriage paſſengers ; to be illuminated with lamps, and a ſteam engine 
to draw its drainage water, if neceſſary. Upon this ſcale, I —_ give a 


; general eſtimate from ocular obſervations. 


I conceive that goo yards of tunnelling will be ſufficient for paſſing 
under the bed of the river, and keeping each of its extremes at a proper 
diſtance from the banks; at what depth it muſt paſs under the bed of the 


river, can only. be determined by our borings hereafter, made in an ac- 


tual ſurvey, to determine its ſtrata, &c, And although mathematical 
preciſion is. not to be looked for in this preliminary report, I confeſs 
myſelf ſeriouſly, and perhaps intereſtedly impreſſed with a deſire, that 


this ſtatement may not differ materially. from the one that may ariſe 
from a more minute ſurvey, Thus influenced, I believe my preſent eſti- 


1 mates 


(4) 


Ln as fully adequate; but for the better informa- 

tion of Gentlemen who wiſhed me to draw up this report, I mention the 

E- fact, that ſome of the moſt conſiderable tunnels in this kingdom, on 
EE” 4 ſcale of 19 feet by 17 (Which is larger than the one at preſent re- 
N Suech, have been executed at i 27. per running yard; therefore the 
annexed eſtimate muſt certainly be thought ſufficient in point of expenſe 


for executing, as in them I have allowed DE moft Ka Frites uſually 
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I 5 To * 3 notice 8 of tunnelling, including 3 n 
aecaypation and vaulting with key - ſtones, &c. at 127. per yard 10, 800 


3 To relaying the bottom n A —_— 909 aus: 

I | yarde, at / per yard“ 0-41 nh e 
Tuo fring 42g 1 ea. ruone), wlll lidngil 
=  C#- tors' rooms, gates, &c. at each end - Pi, 1.400 
3 5 To making good entrance roads at each nd | of the +; — 160 


1 5 _ Wen ſteara engine, + . if found en, to draw off 


= the drainage water A ebe 8 n 1,780. 
= - 170 neceſſary machinery during hs FG Joo 
= | To 1a per cent. upon the whole for neee 6 85 8 1,456 
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1 A M oo final, 1 be broad into contraſt ith the magnitude and: 
4$ Ys uſefulneſs of the paſſage or tunnel; for whether we conſider it as a. 
3 5 great national improvement, or a local one to the two counties, or 
3 forming a military paſs of the firſt conſequence in this part of the king 
_— gon, for armies, &c. to o paſs through, its importance Claims the greateſt: 
== attention. 5 1 7 5 Mn 


25 What' may be the froſt proper actos to raiſe the me for tic 
| execution of this grand ö whether it ee. expenſe 
of 


2 


C0 $4.3 
of both counties, or by the ſubſcription of private individuals, incor- 
porated with liberty from Parliament to levy tolls, is a matter for future 
confideration; but I am confident the latter would pay ample intereſt 
to its ſhare-holders. It is certainly the duty and intereſt of the ſtate to 
fupport this and all other public improvements; and of every individual 
who admits that agriculture and commerce are objects worthy the pur 
fuit of nations. The preceding obſervations will ſuggeſt to every lover 
of improvement in the counties of Kent and Eſſex, that there are purſuits 
from which they may derive convenience and ſuperior commerce, and 
that any plan for thoſe improvements is at leaſt worthy of public atten- 
tion; which I hope my future report from the actual 1 with its 
accompanying plans, will fully demonſtrate. 


4 am, 
My Lords, and Gentlemen, 
With great reſpect, 
: May, 1798. l on * Your humble ſervant, 
EY FOI wn 
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AFTER the above report had been ſome time in circulation, it was 
deemed neceſſary, to give ſome ſolidity to the buſineſs, to convene a 
meeting of the neighbouring Gentry, &c. when the following reſolutions 
were unanimouſly adopted. 


At a MEETING held in the Town-Hauti” of GRAVESEND, on 


WEepxEsDaAY, the 18th ef Jury 1798, Loy wr to” an Adverriſe- 
ment in- the Public Papers ; © | 


The Earl of DARNLEY in the Chains 


1 MR. DODD having ſubmitted his plans and eſtimates for conſtruct- 
ing a tunnel under the bed of the river Thames, from Graveſend to 
Tilbury; opening an uninterrupted communication for carriages; &c. 
; between. the counties of Kent and. Eſſex; and ſeveral letters from gentle- 
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en of Edex {whoſe attendance at this meeting was prevented by the 
allizes for that county), approving the meaſure, and offering their con- 
CUITENCE 3 and alſo a letter from the Secretary of the Board of Ordnance, 
Announcing the favourable reſult of a-ſurvey made under the direction of 
© Government, by Colonel, Twiſs and Capt. Holloway, of the Royal 
ee, 1 * 


1. 1 * 5 N 
* *Rxs0 LED, That, inthe 8 bis meeting, fuck a communica- 


tion would be hi ghly defirable, and of moſt important national advantage. 
That ſeeing no reaſon to doubt the practicability of the meaſure, the co- 
operation of Government, the aſſent of the land- owners on both ſides 
the river, and (from the offers already made) the willingneſs of the 
public to ſubſcribe towards its accompliſhment; it is the opinion of this 
meeting that transferable ſhares of 1607. each ſeem to afford the moſt 
deſirable mode nch it. 


3 eee Thera book be opened at See of Meſſrs. Evans and 

Son, at Grayeſend, where thoſe gentlemen who wiſh to ſupport and 
encourage the undertaking, will have an opportuflity of entering their 
names : and that theſe reſolutions, with the plans, eſtimates, ſections, 


&ee, be laid before the Grand Juries of Edlex and Kent ®. 


be. eee I 8 „Signed at = requeſt of the meeting, - 
A „ DAR NLE.“ 


. 


ater tr heme complied with, and I am happy 
| 400bſerve meet with a moſt cordial reception; when the Grand Juries, properly conſidering 
- the importance of the meaſure, entered jointly into a reſolution of holding a meeting in 
London, for the further conſideration, and accelerating the undertaking ; at which meet- 
ing is intended an invitation for the attendance of a deputation from the Board of Ord- 
a n and the Corporation of Graveſend, 
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| The following is the report referred to in the above reſolution, pre- 
vious to the examination of which, it may be proper, by a due atten- 
tion to the Plan and Sections, &c. fully to underſtand the ENTS 


| propoled. 


4% The ReyorT, ESTIMATE, Sc. of the projefied TonnzL AF 
the River TnAuzks, from GRAVESEND in KENT, 70 TiLBURY in 


Es88x. By R. Dopp, Engrmeer. 


© To the NOBILITY and GENTRY inthe Counties of KENT and Ess Rx, 
4 at a Meeting in the Town-HALL, GRAVESEND, KENT, | 


20 My Lords, and Gentlemen, 


| IN this report from the actual ſurvey, I find no reaſon * 

adding to the eſtimate of expenſes given in my former report, but rather 
an abatement of 3, 141. 127. from the ſum there eſtimated, viz. 15,995“. 
which will reduce the original fum to 12,8534. 8s.; which advantage 
ariſes thus: the part I find moſt eligible to paſs through is juſt above 


the town, through a chalk rock “ of excellent quality; therefore con- 


| ſidering the ſoil ſo excavated to be worth 25. per yard, cube, which 


is generally fold at 27. 6d. independent of the flints found among it, 
which uſually ſell from 10 to 15-5. per yard, cube, will produce 


3,141/. 125. ; for as it is neceſſary to excavate 31,416 yards, cube, on the 
propoſed ſcale of 16 feet clear within the tunnel, the quantity neceſſary 
to be cleared away through the rock, will be about 20 feet diameter; its 
circumference therefore will be 62 feet, 8,320 decimal parts ; its length 
2,700 feet, or 900 yards; area of the mouth or end, 314 feet, 1,620 
decimal parts; the whole to be excavated, in folid feet, 848,232 feet, 
or 31,416 yards; baſe area of the ſtone vaulting, 113 feet, 76 decimal 
parts, at 2 feet thick; ſolid feet of the ſtone- work, 305, 1 20 feet, 5,200 
decimal parts; ſpace or vacuum with the vaulting, 543, 111 feet, 4,800 


of A fall portion ofthe line onthe Elen fide vin paſ through a diy fall 
| decimal 


® 
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2 parts; whole external concave ſurface, 170, 274 feet, 5, 200 
decimal parts. If the dimenſions firſt recommended for the tunnel be 
reduced from 16 feet to 12 feet diameter, its circumference will be 50 
feet; 2;656 decimal parts, and require an excavation of 542, 868 feet, 
4800 decimal parts, ſolid feet; the coſt of which will not exceed 10, ooo. 
for executing, allowin g the amount from the ſale of the excavated chalk 
to be added to it. The deviation from an horizontal line of the tunnel, 
which paſſes. at about 30 feet ä the bed of the river, will on WOE 4 
GY in the yard. 


The i importance of this Ungertekibg embraces two great objects for 
conſideration ; firſt, the uniting for commercial purpoſes the great 
eaſt part of this kingdom ; ſecondly, that which at this momentous 
criſis is of more importance, it will forma military paſs of the firſt con- 
lequence in this part of the kingdom; thereby, independent of all other 
convenience, it would ſet .afide the preſent neceſſary military ferry, fo 
unavoidably expenſive to the country. The execution of the propoſed 
Plan, if ſet about with ſpirit and energy, may be completed in twelve 
months: It is an unpleaſant truth, that the barges uſed for the ferry, 
when paſling troops over the river, &c. ſtop the navigation, by heaving 


taught their hawſers,-independent of the length of time the ſervice is in 


Performing. But what is worſe, there are times when it is impoſſible 


- to. uſe chem : how inconvenient this: to our troops, which may at that 


eriſis want to be paſſed over either for attack or retreat? Further I am 


informed, that the perſons attending on theſe barges, coſt Government, 


annually, above 3,000/7. ; the firſt coſt of the barges, mooring-anchors, 
hawſers, &c.couldnot be leſs than 5,000). ; add to this their wear and tear, 
2t-200/, annually ; I believe, upon an impartial inquiry, it will be found 
there has been more money ſpent within the laſt three. or four years, in 
carrying into:execution, and maintaining the preſent ſyſtem, than would 


have executed the tunnel; which, when once finiſhed, would require 


| httle or 20 repair for ages, and would be a permanent paſſage at all 
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(9) 
« From what I learn, the preſent ferry, &c. lets for 1100 per annum ; 


and for the ſubſiſtence of the ferrymen employed, with the wear and 
tear of boats, &c. it cannot produce leſs than goo/. per annum. 


If we conſider there are few paſs the preſent ferry, but ſuch as are 
neceſſitated, and that many, through fear and diſlike to the water, prefer 
a circuit of many miles, who doubtleſs would make uſe of this con- 
venience now propoſed ; I believe, on the adoption of bridges inſtead of 
ferries, paſſengers and tolls generally increaſe three-fold ; and I have 
known them in a leſs likely place, than between Graveſend and Tilbury, 
increaſe five-fold, which my obſervation will not admit me to doubt will 
be the caſe at this place. Further, another circumſtance of great im- 
portance, and which muſt ſooner or later take place on. the adoption of 
this plap and which muſt greatly increaſe its tolls, will be the making 
of a great\line of road, ſo much wanted, to communicate all along the 
_ eaſtern part of the kingdom. The improvements which this tunnel will 
communicate to the country, in a civil point of view, will be perpetually 
increaſing, from the improvement it would give to agriculture and com- 
merce, by opening of new roads, &c. 


If a tunnel executed on a plan of 12 feet in the clear, which ſome 
perſons may think ſufficient, ſnould be reſolved on (though for my 
own part I prefer the larger plan), it would admit carriages to paſs 
one way at a time, and might be executed ſo as not to exceed 10,000), : 
this ſcale might be enlarged at any future period, or another of the ſame 
dimenſion might be made on a parallel line with it, and ſo allow-a 
conſtant paſſage each way, reverſe to the other : the only. additional 
expenſe that would occur by having two ſmall tunnels inſtead of one 
large one, beſides the coft of conſtruction, would be the additional 
number of lamps, as one ſteam-engine might draw off the water from 
both, if troubled with any, which is little to be expected; for this reaſon, 
viz. that the whole extent of tunnel will be nearly, if not abſolutely, 
water-tight ; the only water then to contend with, will be during the 
execution, if any ſhould ſpring up in the face of the working, during 
C | its 
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its encavation, which muſt be from that part within the circle of its 
Hiamneter; it will be locked up, and made water-tight, every ten or 


twelve inches, as the work proceeds, and thereby effectually keep the 
roof from injury. On the completion of the tunnel, it will admit to 


rell uce the tolls charged by the preſent ferry, at leaſt one third, and 


yu leaye an ample intereſt for the ſubſcribers, if executed by ſubſcrip- 


: but if executed by the two counties, as a matter of general benefit 


Bs wry it ought to be: toll-free, or at leaſt as ſoon as it has paid for its 
_ execution z or if the tolls were contirmed on a Sunday, or for late hours, 
they would pay the neceſſary (expenſes of ſervants, oil burnt in the 


lamps, & c.; or a ſufficiemt ſum might be borrowed, and its intereſt and 
principal hereafter be paid by the tolls: but all thoſe obſervations are 


tor ooh Tran of you, Gentlemen of the counties. 


en 7 
cr 


Ls — e be deſtred e my previous acquaintance with 
| 1 as to what 1 thought the beſt mode, I certainly ſhould 
tecommend dividing the ſum neceſſary to be raiſed, into one hundred 
pound ſhares, payable by inſtalments; and the ſhares to be transferable ; 

ſubſcribers to vote on all occaſions in proportion to the number of 


ſhares they hold; yearly or half. yearly dividends to be made from the 


261; to be divided amongſt the ſubſcribers ; and for the preſent time, a 
committee ſnould be immediately formed, with power to add to their num- 
der; this committee to take into conſideration what has already been done 


for the furtherance of this undertaking, and what may yet be neceſſary, 
previous to application to Parliament for leave to levy tolls, &c. on 
carriages and paſſengers paſting the tunnel: which meaſures ſhould be 
"entered" into as foon as poſſfible, as the parliamentary forms to be com- 
plied with, require 'notices to be given in the months of Auguſt or 
3 for leaye to bring in a Bill. 


« © I am, | 
My Lords, 8 
— vets | 8 Your very humble ſervant, 
. th af 674 * KR. DODD.” 
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| The map will ſhow the circumjacent country and roads in connexion 
with the tunnel, I wiſh it by no means to be underſtood, the benefits 
of this plan will extend no further than the boundaries of my map ; but 
enough is here given, to ſhow the important connexion it has with the 
commerce, agriculture, and e- affairs of theſe diſtricts. 


. From-what has been already ſaid, I preſume it is ſufficiently well 
underſtood, the form of this paſſage or tunnel is, as it were, a tube of 
about 900 yards long, and of 16 feet interior diameter; the bottom of 
which being reſoiled or filled in-4 feet, will leave a height of 12 feet; 
and the width will be on the carriage-way nearly 16 fect (fee the 
vertical ſection on the plate). The whole to be lighted by lamps, ors. 
conſtantly, or at all e times. 


I beg leave here to ſay a few words, by way of compariſon, on the 
ſeveral advantages of dry tunnels over bridges of iron: tunnels, I am 
well perſuaded, will laſt five times as long as an iron bridge, and without 
any expenſe for repairs ; they are not ſubject to the decay of ruſt, nor 
to injuries arifing from the expanſions and eontractions of heat and cold; 
and above all, the firſt coſt will not be the fourth part of an iron bridge. 

When conſidered as a military road, how eaſy is the deſtruction of an 
iron bridge, from the brittleneſs of the materials? a few well directed 
ſhot would, I fear, ſoon deſtroy the fabric. It is true, the tunnel is liable 
to the action of the miner's art: ſo equally is a PN but a few men 
= Py defend the former. | 


Theſe warlike obſervations may, by ſome, be conſidered as foreign to 
my ſubject ; but had they ſeen ſome places in America, and others on 


the continent, which I have ſeen, they would have had ſufficient de- 


monſtration of the great utility of tunnels for paſſing rivers, in pre- 
ference to bridges, when armies are contending with each other. And 
although no man hopes more ſincerely than I do, this will never be the 
caſe in happy 0¹⁴ England, yet — is well to have theſe thoughts 


: ay 


in view,. = wiſe to provide againſt the worſt ; and of this opinion © 
ain, ee are ſome of our moſt 3 military characters. 


5 Mall n now 3 to give ——A— —_—_ remarks reſpecting the prac- 
ticability and execution of this novel and intereſting ſcheme. The length 
of the line is 900 yards, which will paſs from about 20 to zo feet 
below the bed of the river; the depth of water in the deepeſt parts above 
the tunnel, is 11 fathom,” or 66 feet, in the higheſt equinox fpring 
tides ( ſee the ſection of the river, under the general view, where the 
meaſurements and ſtratas are laid down from actual borings and ſound- 
2 therefore the crown of the arch may be conſidered as not exceed- 

ing 96 feet, from the ſummit water-line, which will produce an incli- 
nation from an horizontal line of nearly 4 inches in a yard. The 
tunnel may be conſtructed either of ſtone or brick; the lower ſegment 
of which will of courſe be the fifſt executed, and the upper one from 
centres of a proper figure; the whole wrought in terrace, and ſuffi- 
ciently bedded in clay, to admit no water; and for greater ſecurity, we 
proceed with a ſmall part at a time, that we may not too much diſturb 
the ſtrata in working. When the entire circle is completed by the 
workmen, it will be of a ſtrength ſuperior to the original bed of chalk 
we paſs through: from the actual borings made to determine the ſtrata, 
I find we have to paſs nearly the whole way through chalk ; but ſome 
ſmall portion of the way, on the Eſſex fide, through an excellent clay 
(dee the ſection), mixed in ſome places with a portion of petrified 
vegetable ſubſtances, covered over, beyond: high-water-mark, with a 
few feet of rich loamy mould; but on the Kentiſh * a ſolid chalk 


rock r itſelf to the . rf 


EEE ane, Gould we be troubled with water during 
the execution, a ſteam-engine- . be erected ſufficient to prevent the 


ee . 
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8 many excavations in the earth are troubled not only with water, 
but with fire (uſually termed inflammable air), the neceſſary meaſures 


will 
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will be adopted to prevent its baneful effects, as well as from ſtyth or 
black-damp ; and I ſhall here ſay a word or two on the ſubject. _ 


The following: practical remarks are — * to be attended to for . 
the diſcovery of inflammable air, or fire-damp, which ſometimes ariſes 
in mines and ſubterraneous/ paſſages, when not properly ventilated. 
On entering any excavation under ground, where this fire-damp is ſuſ- 
pected to lie, the candle ought to be held in the left hand (the ſmaller 
the candle the more to be depended upon), and the flame thereof to be 
ſhaded by the right hand fingers, being placed horizontal, and on a level 
with the top of the flame of the candle: if the air be good, and per- 
fectly free from any inflammable air or hydrogen, a ſmall brown top or 
pinnacle is ſeen on the top of the flame, the ſame as is ſeen in the 
chamber of a houſe ; but on approaching the real fire-damp, another 
top or ſpire is ſeen of a dlue colour, above the brown, juſt deſcribed, as 
ariſing thereform; and on advancing a ſtep or two forward, the damp. 
is commonly more denſe, and conſequently the appearances over the 
candle aſſume a more ſerious aſpect, by the brown ſpire, or ſmall top, 
beginning to diſappear ; another ſtep perhaps reduces it altogether, on 
which the danger commences; and the ſpire or top fits down altogether 
blue on the flame. At this laſt ſtage. it is not ſafe to proceed further 
without great circumſpection, joined with ſteadineſs : a little further, 
the blue top is ſeen to be more perfect and denſe, which if general through 
the place, all lights ſhould be extinguiſhed, and the workmen be made 
to quit the place: perhaps on advancing a very little further, a light blue 
bead appears to circumſcribe the other dark blue, as if approaching to 
flame, and having a more than ordinary pointed ſpire, terminating like a 
white thread; and the danger becomes very great, if to remain any time 
in this poſition. The next ſtage ſnows the ſprents to have taken place, 
which ſprents are ſimilar to thoſe produced by ſqueezing the oil from 
the rind of a lemon into the flame of a candle; at this period ſometimes 
has been obſerved a ſmall buſhy dark-coloured cloud hanging over the 
top of the flame, ſtill more and more attracting the fire, when in an 
inns perbaps after this. laſt ohſervation, the whole appearance expands 
i into 


o 1 „ 
* 
Boo 
We. 
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2 and lene general conflagration tabes place. The miſchief 


which enſues, is in proportion to the accumulated quantity of this per- 
nicious vapour, which, if great, flies to the neareſt aperture leading to 
the atmoſphere, being about eleven times ligliter than common air, with 
adreadful exploſiony and. extraordinary eruption. But in caſe the ſaid 


fire-damp, or inflammmable air; be mixed with ſtyth, or black-damp, 
| theſe appeatances are ſomewhat 2 and by ng mixed with a very 


* ä in IE more _ they 9 

15 1 or ith; which ariſes ir in mines, is directly the reverſe of 
inflammable- air, or fire: damp the foriner extinguiſhes the flame of a 
candle as quickly as if put into water, or any other fluid; the other 


cauſes the candle to burn too faſt. This ſtyth, or black · damp, prevails 


moſt where there: is little or no nflammable air, and —_ due cir- 


„ ee r eee, 
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But, ie ease W be kde) wh 8 of thoſe vayioun. ee | 


the excavation, they will be effectually diſperſed: by means of a brar- 


150, as termed by the coal-miners in the northern counties, by the aſ- 
ſiſtance' of which, and material fixe, pure atmoſpheric air may be con- 
veyed for many miles underground. Brattiſhes are nothing more than 


tubes of various: fizes and figures, by which means, the atmoſpheric air 


nere mines for e them from all mme vapours,” 


wa 


Bos it —— en anche en of the tunnel, 
3 be a curtent of pure atmoſpheric air paſſing through it, 
without the aid of an machinery; as experience teaches us, that air, 
like water," ruſhes moſt in confined paſſages, which will further be 


— aided by: N eee the tunnel. 
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ts neee hive: to remark Py ang: ange =) this wed, 
by opening extenſive/roads'incthe' counies of Norfolk, Suffolk, Eſſex, 
Kent, add Sufſtx;/ and chat its extremities are neur to the points of the 


2 aldi forks roads: of Nen and Eſſex. This commu- 


. is | . nication, 


of * 


( ts ) 
nication, when once completed, will be ſuperior to any bridge, as from 
its ſtrengthi and durability it would require little repair for ages. As to 
the practicability of its execution, it cannot admit a doubt, if we adapt 
the old adage, that what has been done, may be done again. I have al- 
ready mentioned that excavations or paſſages are made under the fea at 
Whitchaven for upwards of one mile in length, and on a much langer 
fcale than neceſſary for this propoſed tunnel; add to theſe, thoſe paſſing 
under the rivers Wear and Tyne, as adopted by the coal-miners for the 
purpoſe of paſſing coal from one fide of the river to the other. Neceſ- 
fity gave riſe to theſe inventions, from'the cauſe of working out the coal 
on one fide, and then driving a tunnel or drift to the other; by which 
means, they obtained coal from the oppoſite fide, without being at the 
expenſe of making ſhafts for raiſing it. The firſt circumſtance that I 
recolle& of this nature, took place at Wylam colliery, on the river 
Tyne, ſome years ago; ſince which period the whole of the coal has 
been wrought on the ſouth fide, and paſſed through a tunnel under the 
river, and brought up the [ſhaft to bank on the north fide®. Within 

theſe few months, the extenſive colliery of Walkers, ſo well known for 
the ſuperior quality of coal i it ſends to the . erz market, has cog 

a ſimilar meaſure. 

The earlieſt tunnel that we have account of for the purpoſe of inland 
navigation, was executed by that able engineer, Monſ. Riquet, to con- 


In the year 1795, when ſurveying the canal nayigation I had the honour of project- 
ing acroſs the iſland from the eaſt to the weſt ſea, by way of, Newcaſtle and Carliſle, I 
was ſhown an air ſhaft on the ſouth fide, of the river belonging zo Wylam colliery, 32 
fathom, or 192 feet deep; from the top to the bottom of which a cow fell that was gra- 
Zing near its mouth, and, wonderful to relate] received little or no injury; from this cauſe 
I ſuppoſe, its hinder parts, as poſſeſſing moſt gravity, went firſt, and its horns alternately 
caught on the rough and jagged parts of the ſhaft, which friction could only prevent its 
velocity in falling. The horned animal, on being firſt diſcovered, created no ſmall ſugpriſe 
| amongſt the pitmen; it was immediately drove through the above deſcribed drift or tunnel 
under the river, to the bottom of the ſhaft on the north ſide, put into the net uſed for the 
paſſing up and down of the pit horſes, hoiſted to bank, day, or pit heup (ax termed). The 
poor animal, when looſed from the net, ſaw its accuſtamed ꝓlaee of ahode on — 
ſhore, ran to the river ſide, and immediately ſwam over to its own home. 


Yr 


(6) 
vey the cangt of Languedoc through a mountain near Beziers, It is cut 


© - Into a lofty" arcade, and the greateſt part of the way lined with free- 


Kone, Except towards the ends, where it is only hewn through the 
rock, which f is y—_ a an 8 a; e 2 13 
8 R 

The firſt ended in this bollithy' was by the ingenious Mr. Brind- 
ley, on his Grace the Duke of Bridgewater's navigation near Mancheſ- 
ter: the next noticed is the juſtly celebrated tunnel of Harecaſtle Hill 
in Staffordſhire, executed alſo by Mr. Brindley ; its length is a, 880 yards, 
and paſſes more than 70 yards below the ſurface. of the carth; it is car- 
ried through a variety of ſtrata, quickſands, &c. The above tunnel 
was executed to paſs a canal 3 it, on 10 Trent to the e 

; r 1 155 ; * 


They mel of Saperton was Sire "EAR two miles of ſolid OY 
its extreme length is two miles and three quarters; it was executed for 
the purpoſe of convey ing an inland navigation through it, and thereby 
unite the river Thames and the Severn. | Many other tunnels have ſince 
been'executed in this country; and ſome are now doing with equal ſuc- 
ceſs for the purpoſe of inland navigation. The great drift or tunnel, 
about four miles above Newcaſtle, from the banks of the river Tyne 
to near Kenton, which was finiſhed laſt year, is three miles and a 
quarter in length, great part of which was, with very great labour, 
. perforated through a hard rock of whin-ſtone, nearly equal in denſity to 

the hardeſt flint; it is made for the expreſs purpoſe of paſſing waggons 
laden with coal: ' notwithſtanding the almoſt impenetrable ſtrata, and 
the magnitude of the work, the whole was executed in about four 


years, and at 50 expenſe than Ne unacquainted with ſuch works 
dan "CONCEIVE. - Bus AU 193% hv; | 597 


3 898992 14 244 
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A bs eyery W reſpeQing fimilar concerns muſt be Stable 
to the inquiſitive reader, I beg leave here to introduce part of my report 
on a plan of a like nature, intended to be ee at the mouth of 


ener Tyne, — 2 | 
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« A'REPoORT and ESTIMATE, en the projefied Dav TUNNEL, or 

SUBTERRANEOUs PASSAGE, under the' River TYNE, to commu- 
nicate with the Towns of NokTRH and SouTH SHIELDS; thus 
opening @ Military Road, or Paſs, in the Eaft Part of the Counties 
of DuxHaM and NORTHUMBERLAND. By R. Dopp, Engineer. ' 


. To' the Nos1Lity, GEN TRV. LANDHOLDERS, Sc. of the Eaſt 
Part of the Counties of DURHAM and NORTHUMBERLAND. 


© AS the inhabitants of North and South Shields, from their 
local ſituation, are ſo materially intereſted in the buſineſs propoſed, I 
wiſh them to conſider the greater part of this report as addreſſed to 
them, They muſt remember, that in my late ſurvey and report on their 
harbour in the year 1796, for the improvement of its navigation, 
amongſt other projected improvements for the town and harbour, I 
mentioned this dry tunnel, or ſubterraneous paſſage, under the river 

Tyne, from one town to the other; and therein, as an evidence of its 
practicability, referred to ſome of our own local examples, the collieries 
on this river working in ſubterraneous paſſages. from one fide to the 
other. I. might alſo have mentioned the collieries of Whitehaven, 
working under the very ocean; and for a fimilar work in appearance, to 
what this will be when finiſhed, the Adelphi in the metropolis preſents 
us with a grand ſpecimen of its ſubterraneous paſſage, or tunnel, from 
near the Strand, under the whole of theſe ſuperb buildings, to the 
banks of the Thames. Here may . be found foot and horſe paſſengers, 
with carriages'of every W paſſing with the —_ facility by 

Ne _ at noon-day. 

— 

0 40 its practicability cannot 15 doubted, I ſhall conſider its ex- 
pediency, utility, expenſe, execution, &c. To conſider it firſt as a 
grand national improvement, it muſt meet the approbation of every 
one, that allows this truth, that we cannot have too many communica- 
tions W e.-_.. when they do not obſtruct 


D ' navigation, 


(nn) 
 havigition, which moſt bridges in ſome ſecs do; but this method 
totally avoid all olſtruQion: if conſidered in a military point of view, 
it Will ferm one of the moſt important paſſes in the kingdom; its 
ſuuation at the mouth of the great ri ver Tyne, taking its entrance Within 
a few. yards of the embraſures of Clifford's Fort, on the north ſhore, 
and ending undder ihe command of the oppoſite battery, on the ſouth 
ſhore; its length of line only 400 yards, with little incline of plain 
deſcending or aſcending: through here might paſs marching armies of 
any nuraber, for the protection of either . with the heavieſt 
train of artillery. 


1 64 1 think little benden, to 5 * in paſſing SIN a bridge 
of boars, or other veſſels, in this part of the river Tyne, at , ſome ſea- 
"ſons; as experience a few days ſince bas ſhown, that the freſhes, with a 
deſcending. ebb tide, have torn large merchant-ſhips, and even men of 
War, out of the harbour: therefore, if ever there was a time when 
government ſhould. patroniſe a work of this kind, it is at this period, 
"when, a determined and inveterate enemy is threatening us with an in- 
vaſſon: and that this part of the iſland ought to have a peculiar. attention 
paid to its protection, I could advance many; proofs, but ſhall wave wem, | 
ab they may be thought, foreign to the ſubject, and ſhall, only obſerve, 
that, as. this caſt part of the two. counties is maſt vulnerable, Vino 


will make its defence infinitely. more ſecure; by affording ſo eaſy a 


_ communication; between; the two counties, to that part . we have 

| OI coi an hoſtile: * n bas of 

<} ara | 

74 «,. age will be. its ili in TORR open the, 3 * of 
thoſe two counties, for their improvement in agriculture and commerce, 
"as it will certainly tend much to ſhorten the line of communication, 
both north and ſouth, along this northern part of the kingdom; and, 
as ſuch, add value to its lands, increaſe its population and give:more 
energy to its commerce. It muſt be acknowledged that the: want of its 
accompliſhmentis moſt / ſeriouſly felt by the inhabitantꝭ of North and 


N 2 2k wanting _ paſſing at or battle, from one 


2: Af) . town 


® 
» 
J 
MM 
%J 
® 
* 
„ 
4 
ol " 
4 
42 
4 
l 
* 
7 
2 
* ; 
* 
1 * 
9 1 
. 
= 
: A » 
* 
2 
* 
4 
7 


69 


town to the other, which, in bad weather and ſtrong tides; is only to 
be obtained by paſſing the firſt bridge (forming a circuit of 18 miles). 


| which might here be accompliſhed in 400 yards. Equally inconvement 


is it to the foot paſſengers to paſs in rapid tides, and during the ſtormy 
months of winter, not to mention the dreadful danger in paſſing in the 
night; and as thoſe evils can be averted with little expenſe to the public 
(or rather with profit to the undertakers), it ſhould be the deſire of every 


one wifthing well to the _ weal, to dun ſo laudable an 
| undertaking. | | 


I am well aware that many will ſay government ought to execute 
it, as it will form a military paſs, and be ſo convenient for their armies. 
think otherwiſe; as, by the ſame line of reaſoning, they might build 
all the bridges, and make all the roads in the kingdom. Others may 

ſay Then i it is doubtleſs the intereſt of the landholders to execute it, as 
it will be a mean of advancing the value of their property. It is cer- 
tainly their duty and intereſt to lend their aſſiſtanee, to which they can- 
not have a greater ſtimulative than ſeeing the inhabitants come forward 
with their ſubſcriptions; for it muſt be remembered, that Gentlemen 
vho are not reſidents, will form their ideas of its utility from the cour- 

tenance it meets with amongſt thoſe WHO are. But many will ſap, 
from the preſſure of the times, this is no period to lay out moriey on 
public improvements; but let them rertiember that the wiſe huſband- 
man, when the rentals of his lands are raiſed to him; layis* out more 


money to improve his farm, which enables him to pay the additional 
burden. It therefore behoves us, as a wiſe and diſterning natibn, to 
improve our own country and commerce, that we may with ability 


and clicerfulneſs bear the r neceſſary burdens laid upon us, 


But I'think it will require little anvelligurion to thow that the exe- 


cution of this tunnel will be no burden, but a profit to its executors ; 


as ſuch T ſhall now give the eſtimates of the expenſe, preſumed 


revenue, &c. but ſhall firſt name its dimenſions, figure, &c. It will 


be obſerved I before named near Clifford's Fort on the north ſhore, to 
5 D 2 be 


hs ( 20 of 
a ie ts commencement,” and ' terminating near the 
- battery. on the ſouth-ſhore : which is certainly to be preferred for two 
ſpecial reaſons : firſt; that from its ſituation it-becomes a military paſs 
ef the firſt conſequence in this kingdom; the next, that when nautical | 
ſenſibility has any ſhare in the conſervatorſhip of the river Tyne, a pier 
will be erected from near Clifford's Fort, to the rocks fronting the 
Spaniſh Battery, according to the plans I have laid down for the im- 
provement of this harbour. Of the want of this pier, the two towns 
of Shields have lately had a melancholy demonſtration—eight ſhips at 
once upon the Herd Sands, ſome beaten to pieces, with the loſs of lives 
from others; and fince that period, others drove on the north rocks, or 
Black Middings, to the greater part of which I have been an ey witneſs, 
and am firmly of opinion that a north pier would have prevented the 
| loſs. of lives . nnn thus Auen mt. oY 1 


Gy, «. The exeQion of this 3 will obtain bo acres of ground 3 ihe 
4 4 and when levelled behind with new- made ground, will produce 
__ one of the beſt ſituations for a new town imaginable ; in which caſe, 

the north entrance of the tunnel would be in the mid-way between. the 
two towns. But what is probably more intereſting there is no part 
of |the harbour ſo narrow, or preſents itſelf, with ſo good a ſtratum of 
clay®, beneath. the bed of the river to paſs through, as the adjoining 
_ Kratificatian of the country gives us every encouragement to e 
5 1 this place with ee et e. 3 


= 40 « Thedimenſions of the ped, according tothe plans I have laid down: 
| 1 propoſe a perfect circle of 14. feet diameter, and to paſs 20 feet below 
the bed of the river, and 40 under the water, producing an inclined 
plane of only 4 inches in the yard, to be formed entirely of key-ſtones; 
therefore the greater the preſſure the more ſecure, The lower part of the 
circle to be filled up with new - made ground, and paved to the height of 
4 feet, which will leave the height of 10 feet, with a ſufficiency of 3 fect 


* od *-From the aQual boriogs I found the ſtratum to conſiſt of excellent ſtrong blue clay. 


- 
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on each ſide for a foot-way, with 7 feet for horſe and carriage way, 
and paſſing- places at certain intervals. But the Whole ſcale OY be 
mage larger if W adviſable. 


+ 10 my 3 I ſhall __ the molt liberal prices, as it is always 
more agreeable to have a ſurplus left, than a ſum to advance at the 
finiſhing of any public work. On theſe terms, and including all con- 
tingencies, the total ſum requiſite is only 6,983/.—a ſum to be pro- 
vided for, ſo ſmall, that when it is conſidered as a meaſure pregnant 
with utility to ſociety, it is aſtoniſhing any one can heſitate at it, as the 
harbour and its navigation will admit of no permanent or convenient 
bridge being . over it. | 


* It now remains for us to conſider the beſt modes to raiſe the ſupplies 
for its execution, with its preſumed revenue, &c. After a conver- 
ſation with ſome of the gentlemen wiſhing me to draw up this report, 
it was thought moſt adviſable to divide the ſum neceſſary to be raiſed, 
into ſhares ſimilar to that of an inland navigation, and to reduce them ſo 
low as 25. per ſhare, to be paid only as wanted, or in four different 
inſtalments, with ſufficient” notice of each payment; ſo that it might 
come within the ability of every man in trade, as they are ſo much in- 
tereſted, to- give ſome aſſiſtance; and that a holder of four ſhares be 
qualified to ſerve on all committees, and to vote in proportion to his 
numbei that is, for every four ſhares one vote; and that the repre- 


ſentative of four ſingle ſharcholders have the ſame privilege - that ſhares 


be made trans ferable, and that all public tranſactions be determined by 

open ballot of the ſubſcribers only. | 
2 

It is now neceſſary to conſider its preſumed revenue to pay ample 

intereſt to the ſubſcribers. The beſt mode we can form our judgment 

on, is, I conceive, of ſome ſimilar concern: as ſuch, we will refer to that 

noble work lately executed acroſs a neighbouring river; I allude to 

Wearmouth bridge, the tolls of which ſince finiſhed have let for 1 400/. . 


per. 


8 


8 ( 22 » 


$f labs.” But upon the execution of this projected meaſure, its 


tolls will certainly much increaſe. Many may think we have no right 
to expect ſuch a revenue at this place; 1 think we have, and my reaſons 
would be moſt paſſing of individuals, cattle, and carriages, And that 
the two towns of North and South Shields, with the neighbouring 
= of Weltoe, Preſton, Monk-Seaton, Whitley, Hartley, and Tyne- 
mouth, contain mote inhabitants than the towns of Sunderland and 
Monk Wesrmouth, wich their furrounding inhabitants, is beyond dif- 
putatlon. But in act, only Half its revenue, would be perfectly ade- 
quate to pay excellent intereſt to the ſubſcribers, even after allowing a 
ſufficient deduction for lamp-lighting and toll- collectors. As to the 
5 expenſe of keeping a ſteam- engine for drawing the drainage water, if 
uy there ſhould be any occaſion for it, which is uncertain, no expenſe what- 
ever will attend it, but a faving, as 1 propoſe her to lift the water 
Higher than the neceſſary level, as the means of driving ſundry pairs of 
milt-ftohes with it; in which caſe her rentals will pay good intereſt for 
the erection. _— A | | l 
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| ADDITIONAL IMPROVEMENT. 


As the a of Kent are ſo materially intereſted in the accom- 
pliſhment of the tunnel at Graveſend, it will no doubt be acceptable to 
them to hear of other improvements the county of Kent is capable of re- 
ceiving ; as ſuch, I have annexed the foVoming report, _ a few ob. 
ſervations from a late ſurvey. 


The line af the Canal is laid down in the map, which alſo ſhows * 
ſurrounding country connected therewith. 
4 The INTRODUCTORY ReronT to the GENTLEMEN Le 
and the commercially intereſted Part of KenT, near STROUD; Ro- 
CHESTER, CHATHAM, MAIDSTONE, TUNBRIDGE, and other 
Places intereſted in the projetied CA NAL Navis aTIoON, from near 
GRAVESEND, on the River TraMss, 20 near STROUD,. on the 
River MEDwayY. ;. thus forming a Jundtion of the tuo Rivers for the 


' Purpoſe of accelerating Commerce, by avoiding the Neceſſity 4 pang 
the circuitous Paſſage round the N oke, Fe. 


0 GENTLEMEN, 


As the very 5 of ourcountry centres upon com- 


8 
| 
L 
| 
b 
2 
; 


merce, any project that can be brought forward to give the leaſt, facility 
to that ſpring; of wealth and national proſperity, is: of the higheſt! im- 
portance to the community at large; and that, canals have been one 


great leading cauſe nee eue trade, is a truth fun 
be eee. 


h 
- = " 
} ' : EF 4 1 „ : BY » 0 — 86; 
* : 7 , " 0 : o . & » } £ 
LY 
#{ 11143 
g | 
© 


. 

«© If we look to their "Oe improvements of the country, we find they 
* have made ſmall villages like populous cities; and in ſome places planted 
| extenſive towns and manufactories, that without their aid would never 
have exiſted, and thus given — to the numerous poor. 


« As to their 1 improvements, from hate draining ſome. 
lands, and their introduction of cheap manure to others, they have per- 
fealy changed the face of the country through which they have paſſed. 
T his ſhould teach us, as a wiſe people, to pay every attention to thoſe 

certain ſources of wealth and national proſperity ; and it is happy for us 

in the eee day, we have not to ſearch Holland and other places in 
and out of Europe for a demonſtration of their utility, as was the caſe 
little more than half a century paſt; for we now poſſeſs them in many 
parts of this iſland with all their ſplendid uſefulneſs. Why the intro- 
duction of them to this part of the country ſhould be deferred to this 
period, is probably a queſtion for future conſideration; but it may be 
neceſſary in the preſent inſtance to obſerve the cauſe of this partial 


e dd. 


* On ics this bert We the county with a view. to its improve- 
"an the preſent object ſtruck me as one of the firſt advantages the 

- county was capable of receiving. After communicating my ideas to 
2 Nobleman to whom the county is much indebted for his patronage to 
a conſiderable public work of national and local improvement to the 
counties of Kent and Eſſex (1 lately had the honour to ſubmit to the 
public), from his encouragement, this ocular canal ſurvey was imme- 
<diately entered upon, a few remarks from which may be acceptable to 

the intereſted reader. Firſt then I find the line of projected navigation 
will be about 6 miles to form the grand junction of the two rivers, 
© rough as'fine a ſtratum as can well be wiſhed for: the lower levels 
ill need no puddling, the upper line of chalk will pay for its own ex- 
. cavation ; and how far it may be adviſable to paſs from one river to the 

other on a dead level, without locks, is a matter that can only be deter- 
"mined by an hereafter actual ſurvey, as well as the expenſe of its cxe- 


( 25 ) 

cution, &c. From the general obſervations I have made, I ſee no par- 
_ ticular impediment, but every thing is remarkably inviting to form an 
excellent navigation that will be of the greateſt utility to the county at 
large.—Upon inquiry, I find the commerce that would employ this canal 
is immenſe ; probably few canals in this kingdom would have greater 
traffic; from this cauſe: its ſhort line of about 6 miles would ſave the 
uſual route of about 47 miles, when paſling to any part of the Thames 
above Graveſend, from the Medway; with the general certainty of 
veſſels paſſing from Rocheſter to London in one tide, as from London 
to thence in a ſimilar period; whereas inſtances can be proved of many 
weeks detention during the ſtormy months of winter, excluſive of all 
hazards in the uſual route of paſſing by way of the Nore. How far an 
extenſive part of the county of Kent is intereſted in this canal navigation 
is for their conſideration. Theſe haſty remarks are confeſſedly only 
thrown together to ſtimulate them to thoſe improvements which have 
rendered other parts of this kingdom the moſt eſſential ſervice, as they 
have added to the wealth of individuals, and improved agriculture and 
commerce. Should any ſuggeſtion of mine have the leaſt tendency to 
add to the improvement in this part of the county, I muſt confeſs it will 
be one pleaſure of life to conſider myſelf the author, 


IJ am, Gentlemen, | 
With the greateſt reſpect, 
„ Your humble ſervant, 
Graveſend, R. DOD D.“ 
Auguſt 10, 1 798. 
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AS the actual ſurvey is not yet completed, it would be improper to 
enter largely upon this projected navigation; but a few further obſer- 
vations may be acceptable to thoſe commercially concerned ; its utility 
muſt be evident to the eye of the moſt ſuperficial obſerver ; but the 
commercial man only can judge of its grand utility for accelerating the 
E | commerce 


a” 


commerce in that great and extenſive part of Kent, termed the Wealds, 
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as well as the northern part of 'the county of Suſſex, independent of its 


| utility to every part bordering on the river Medway. There is probably 


no navigation in this kingdom, from which government will receive more 


local advantage, than by a ſhortened intercourſe between the dock- 


yards of Chatham and Deptford, as alſo the relative connexion between 
the Victualling-office at Deptford, Woolwich-warren, and the river 


Medway ; for this navigation would give a certain and | uninterrupted 


intercourſe at all periods, without the neceſſity of paſſing round by the 
Nore, which, in adverſe winds and bad weather, is impracticable. 


Since the year 1781, the town of Hull has found the moſt valuable 
advantages ariſe from the canals it has encouraged, to communicate with 
the river Humber, on which it is ſituated, The commiſſioners of accounts 
for the cuſtom-houſe paid into the exchequer that year the nett ſum of 


104, 393/. which gradually increaſed to the year 1784, when it amount- 


ed to 143,467/.; and in the year 1791, to,171,000/.; and in the enſuing 
year upwards of 200,000/.; which is a ſufficient proof of the great uti- 


- ity of inland navigation. Further, did they poſſeſs only this advantage 


of one horſe being able with eaſe to draw on a canal the load of 30 on 


the uſual road, they would be worth encouragement, from their ridding 
the country of keeping ſo unneceſſary a number of horſes. But as men 


derive conſiderable benefit from their intercourſe with each other, by 
their deſires equally to communicate and receive advantages from men, 
whole diſpoſitions and purſuits are congenial with their own; ſo it is with 


canals when they form junctions with rivers for trade or commerce, as 


they become mutually ad vantageous to each other. Does one country 
want the production of others for the purpoſe of manufacture? Canals 
cheaply ſupply them, which expenſive land carriage would lay a pro- 
Hibition on; and, if bad roads make a kind of ſterility in a country, by 
leaving extenſive lands uncultivated, and markets badly ſupplied, it muſt 
be remembered canals do it readily and cheaply, and thereby prevent 
monopoly, independent of their being the cauſe of extenſive cultivation. 
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Are we a maritime nation? On theſe ſtill waters men learn the firſt 


| rudiments for fitting them for the more boiſterous ocean, by the know- 


ledge of the fail, oar, and rudder; and certainly whatever tends to the 
nurſery. of our ſeamen—thoſe brave defenders of our iſland, deſerves to 
be particularly attended to. | 


I ſhall conclude theſe remarks with a reflection or two. I am well 
aware that many perſons poſſeſs an anxious with for the accompliſh- 
ment of this navigation, with the other public works which I have 
had the honour of projecting for this part of the kingdom, and al- 
though well convinced of their general utility, may, from the diſtreſs of 
war hanging on us, entertain faint ideas of their being fully accom- 
pliſhed. I agree with them that war is, and ever has been, the enemy 
of art; but as theſe public improvements will better enable the country 
to defray the expenſe of it, from the enlargement of its trade and 
commerce, the ſooner they are executed the better, as they are meaſures 
ſo pregnant with bleſſings to ſociety :—and if they cannot be wholly 
accompliſhed now, certainly there is wiſdom in preparing theſe conſi- 
derable works for happier days. 


It may be alſo neceſſary to obſerve, that the preparation for the exe- 


cution of a canal is not like the beginning of other public works. The 


wiſdom of Parliament has preſcribed certain meaſures to be attended to, 
which, with the neceſſary time ſpent in a well-digeſted actual ſurvey, 
conſumes a good deal of time, previous to any thing being eſſentially 
entered upon. And, beſides, ſuppoſing there were no poſſibility of 
their being immediately put in execution, is it not a national policy to 
Prepare ſuch conſiderable works ready to employ a diſbanded army and 
navy, which may prevent many of them from emigrating to other 
countries, or, through want, commit depredations on individuals, and 
ſo come to an untimely end? A neighbouring nation, with whom we 
are contending, adopted that wiſe meaſure in the year 1666, for the 


execution of the great canal of Languedoc, otherwiſe called the canal 
of the Two Seas, from its joining the Mediterranean with the Atlantic 


Ocean, 
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Deen, at the diſtance of 250 miles. It was firſt projected i in the reign 

of that patron of arts, Francis the Firſt, but begun and finiſhed -under E. 
Louis the Fourteenth ; and that the French have this preſent war pro- _ 
jected ſimilar ſchemes, the edits of the National Aſſembly have pub- I 


licly announced. 


It may not be an unuſeful reflection for us to conſider, that the very 
ſpirit and energy of our preſent trade at foreign markets is maintained 3 
by the excellence of our manufactured goods, from the improved ſtate 
of our machinery; and, as the execution of thoſe different articles, 

which are, from the ſituation of water-mills and cheapneſs, generally 

carried on in inland towns, which have communications by canals to 43 
navigable rivers, thereby diminiſhing the expenſe of carriage, and put- 
ting thoſe remote parts of the country more upon a level with our ſea- 
ports. A ſufficient demonſtration of what thoſe improvements have 
 HYone for the trade of this country may be drawn from the imports and 
Exports of the metropolis itfclf. The imports of London in 1700, 
were valued at 4,785,538/.—the exports the ſame year 5,387,787. ; 
but in the year 1792, the imports were 12,072,674/.—and the exports 


14.742, 3100. 


It properly conſidered, it will be found that all canal navigations exe- 

cuted from the joint ſtock of individuals are effected merely by the | 
transfer of property, from thoſe who can well ſpare it, into the hands ' 
of thoſe who are neceſſitated to labour for it, who again expend it in 

the line of country through which the navigation paſſes, and that they 

virtually draw no money from the. country but when completed, 

become eſtates of immenſe value to individuals, as well as a general N 
nnn to the commerce of the nation at large. 


